Proteolytic activity against the light-harvesting complex and the D1/D2 core proteins of Photosystem II in close association to the light-harvesting complex II trimer.
Light-harvesting complex II (LHCII) prepared from isolated thylakoids of either broken or intact chloroplasts by three independent methods, exhibits proteolytic activity against LHCII. This activity is readily detectable upon incubation of these preparations at 37 degrees C (without addition of any chemicals or prior pre-treatment), and can be monitored either by the LHCII immunostain reduction on Western blots or by the Coomassie blue stain reduction in substrate-containing "activity gels". Upon SDS-sucrose density gradient ultracentrifugation of SDS-solubilized thylakoids, a method which succeeds in the separation of the pigment-protein complexes in their trimeric and monomeric forms, the protease activity copurifies with the LHCII trimer, its monomer exhibiting no activity. This LHCII trimer, apart from being "self-digested", also degrades the Photosystem II (PSII) core proteins (D1, D2) when added to an isolated PSII core protein preparation containing the D1/D2 heterodimer. Under our experimental conditions, 50% of LHCII or the D1, D2 proteins are degraded by the LHCII-protease complex within 30 min at 37 degrees C and specific degradation products are observed. The protease is light-inducible during chloroplast biogenesis, stable in low concentrations of SDS, activated by Mg(2+), and inhibited by Zn(2+), Cd(2+), EDTA and p-hydroxy-mercury benzoate (pOHMB), suggesting that it may belong to the cysteine family of proteases. Upon electrophoresis of the LHCII trimer on substrate-containing "activity gels" or normal Laemmli gels, the protease is released from the complex and runs in the upper part of the gel, above the LHCII trimer. A polypeptide of 140 kDa that exhibits proteolytic activity against LHCII, D1 and D2 has been identified as the protease. We believe that this membrane-bound protease is closely associated to the LHCII complex in vivo, as an LHCII-protease complex, its function being the regulation of the PSII unit assembly and/or adaptation.